An improved, cost effective process for the synthesis of N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide; a key intermediate for the preparation of Tolterodine and its related substances were described. The process features one pot synthesis employing inexpensive reagents.
Introduction
Tolterodine is chemically known as (R)-N,N-disiopropyl-3-(2-hydroxy-5-methyl phenyl)-3-phenyl propyl amine. Tolterodine acts as a muscarinic receptor antagonist. It is useful in the treatment of urinary incontinence [1] . Tolterodine tartrate acts by relaxing the smooth muscle tissues in the walls of the bladder by blocking cholinergic receptors [2] . Tolterodine tartrate [3] is marketed by Pharmacia & Upjohn in the brand name of Destrol®.
The present invention relates to a novel process for the preparation of N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (4); a key intermediate for the preparation of Tolterodine (1) . Some different approaches have been published [4] [5] [6] [7] [8] for the preparation of N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (4). These methods involve multistep synthesis using hazardous, expensive reagents and some of the methods [6] involve activators like Grignard reagents, LDA, n-butyl lithium, Lewis acids. Hence there is a need to develop an alternative, plant friendly procedure for the preparation of N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (4) from 3,4-dihydro-6-methyl-4-phenylcoumarin (2) (Figure 1 ).
Results and discussion
Ring opening reactions of dihydrocoumarins are well known in literature [9] [10] [11] . But in the present invention, we have described a new methodology (Scheme 1 & Scheme 2) for the preparation of N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (4) by using inexpensive and commercially vailable starting materials like 3, 4-dihydro-6-methyl 4-phenylcoumarin (2), which was synthesized from p-cresol and trans-cinnamic acid [12] .
3,4-Dihyhydro-6-methyl 4-phenylcoumarin (2) reacts with diisopropylamine (6) in presence of acetic acid gives N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (4) at room temperature. This process of compound 4 is very useful for commercialization of Tolterodine 1 in plant.
In order to optimize the yields, this reaction was studied in different solvents like Dichloromethane, Tetrahydrofuran, Acetonitrile, Toluene, Ethanol, Methanol and Diisopropylether. The reaction parameters are tabulated in Table 1 . In methanol, methyl 3-(2-hydroxy-5-methylphenyl)-3-phenylpropanoate (3) was observed as an intermediate, which is not completely converted to amide (4) . Hence the yield was found low. Among, diisopropylether was found to be the best suitable solvent for the preparation of N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (4), which results maximum yields of 53%.
In our continuous research, this reaction was further studied with acetic acid as a catalyst in diisopropylether. The experiments details are tabulated in Table 2 . Based on the results, we observed the yield of compound 4 was increased to 75%, when 4 mole equivalents of acetic acid was used. But our attempts to increase the yield of compound 4 further by adding more equivalents of acetic [4] [5] [6] [7] [8] [9] [10] [11] [12] . Compounds 4a-4c and 5-5c are novel. These compounds upon reduction [4] [5] [6] [7] [8] [9] [10] [11] [12] with LiAlH 4 , Vitride, Sodium borohydride gives corresponding amines, which are useful in the synthesis of Tolterodine and its related compounds.
Conclusion
An efficient, synthesis of N,N-diisopropyl-3-(2-hydroxy-6-methylphenyl)-3-phenylpropanamide was achieved by one pot synthesis between 3,4-dihydro-6-methyl-4-phenylcoumarin and diisopropylamine.
Experimental
Solvents and reagents were obtained from commercial source and used without purification. The IR spectra (ϑmax, cm To a solution of 3,4-dihyhydro-6-methyl 4-phenylcoumarin 2 (10 g, 42 mmol) in diisopropylether (200 mL), N,Ndiisopropylamine (33.95 g, 336 mmol) and acetic acid (10 g, 168 mmol) were added at room temperature. The suspension was stirred for 16 h at room temperature. The reaction mass was concentrated, the resulting residue was crystallized with D.M.Water (50 mL) and diisopropyl ether (50 mL) mixture to gave N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide 4 (10.6 g, 75% yield).
This methodology was extended to make similar analogues 4-4c and 5-5c of compound 4 and 5. The analogues were summarized in Tables 3 & 4 . Data of the compounds 4-4c,5-5c
'Additional file 1 complete spectral data. This material can be found via the 'Supplementary Content' section of this article's web page'.
